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= (54) Title: PROCESS OF CATALYTIC CRACKING OF HYDROCARBON 

(57) Abstract: A process of the catalytic cracking of a hydrocarbon, characterized in that a hydrocarbon is catalytically cracked 
in the presence of a crystalline aluminosilicate zeolite catalyst carrying thereon a rare earth element in an atomic ratio of 0.4 to 20 
relative to aluminum in die zeolite, using a fluidized bed, a moving bed or a reactor of a transfer line reaction type being capable 
of conducting continuous catalyst regeneration, at a reaction temperature of 500 to 700**C, under a reaction pressure of 50 to 500 
I/) kPa, at a steam/hydrocarbon mass ratio of 0.01 to 2 and at a catalyst/hydrocarbon mass % of 15 to 50, with a contact time of 0.1 
^ to 10 seconds. The process allows the suppression of the formation of by-products such as an aromatic hydrocarbon and a heavy 
jt^ component and a selective production of light olefins such as ethylene and propylene with good stability for a long period of time. 

OBUb*^ (s«tfc) o. 0 1^-2. ms.ym^im (a«Jt) 15-50. A^osM^rao. i^-i otKD^fl^T 



wo 2004/076596 PCT/JP2004/000426 



m m m 

H ''.e b Jit t v^ paa^fe Sr^ b-c So 

■eaJx-l^^ i|#^3}i3 - 5 0 4 7 3 7-§-^^^ mmW-6- 3 4 6 0 6 2-^-^5: 

n^x'i-if^^cDWtm-^mtSi^^^-t^ z sm- smmmj-j;^^^*^^^^ 



1 



wo 2004/076596 PCT/JP2004/000426 



!^^sf2- 14 13 HfS ^t^H^mW- 2 - 1 8 4 6 3 8-^<ii:^-e«. 

^ti. :J|tS#fPm5, 2 3 2,6 7 5#PJJNB*^ ^Kffl^i^rF^S. 3 8 0,6 

9 g)c'>H«i#i^^7 27.40 4-i-pj^iBip. wmw^i 1 - 1 a 0 

9 0 2-^''Anh^^^n^mw^ 11-25330 7 ■^r<^m\^it.m±m7t^^ 

— ^©tccinboif^^-^ hft!b^StrfflVNfe^;^?-ef*. ^^b7Km<^ai5^^-^ 
H s V -^^ jib ^ /jj ^ «^ H -T- ^ j^e ^ # ^ S. -To 

_ 1 1 0 6 3 5-^^^(::fis ^±mtif-i!r^^^^'yir — ^^^-^ 
^ h^<D— ^6^/j^^M:^^M^^^V^, 5 0 0~6 5 or. WHS V 0. 



2 



wo 2004/076596 PCT/JP2004/000426 



2~2 0 h-'-etT5^M^^i?:^?fe>i5pa^$ttTV^§;6s:iti.fe<^M^Kfi7K^ 

3 0«»%^^ATi^g:V^o 

jj^^ipg - 5 0 4 8 1 7-^<d:ma-i. V XX:^^±m7t^'^'^<^1^^^ 
V:lJ^m^>'^^>^^m-^^y^^^^i^'^^^^> 4 8 0-6 8 0^. ^MNF 

mo. 1 ~ 6#-t?tT5^M:9-^::^fe:05P^$:^^-cvN§o 

— 1 - 1 8 0 9 0 2•^>i5r^fc6V^tt^|#M^l 1 - 2 5 3 8 



3 



wo 2004/076596 PCT/JP2004/000426 



fl<S^fflV^•C. RJt-m.m 500 — 700*0, RJt^Bt) 50~500kPa. 

:^'^—M,xmit7k^ (Mfttb) 0. oi~2. mmymtTkm (®SJ*) 
1 5 ~ 5 0 , ni^mwm o . i ~ i o ^^cd^#t t?^? p - 1 i: 

■f- 5 i^^liTK ^ ^ Mi- § ^ 0>g X' S o 



4 



wo 2004/076596 PCT/JP2004/000426 



Z SM- 1 1 ^S^^ UV\ 

■^:ty^ h O S i O 2/ A 1 2 O 3 (^yvjt) tts 2 5-8 0 0. L 
< ^^4 0~6 0 0-T:fc'9. ^hi^»t.\.<itS 0~3 0 Q-Qtb^o 

rrr>i^lc*|-Lm^=-Jtt?0. 4~2O.0*b<«O. 6 ~ 5 . lElC^if ^ b 
<{il~3T'fo9> ^±m7n^O^WSp;JSm^Jt-efifll5 0. 4 5|c«(^## 



5 



wo 2004/076596 



PCT/JP2004/000426 



K^&ia^f*^ 500-700 "C. *?*L< (i5 5 0~6 8 O'C, Hl-^?^ 
b<l;i580~65 0*C<7)^HT?fcS„ 

SO — SOOkPa^ ^9^* L<t:il00~300kPa. 
^ tb\Z.m-ip. L<f±150~200kPa <Dti5aT?fc "9 ^ ^l^-^mti-is^^^^ 

(Kfiit) i UTO. 0 1-2. ^if*U<{iO. $ib{-^?^b< 
{*0. 2~0. 5 <^|Bffl-efeSo 

:^ ;B -f- 5 M ^ # » t?? % ±m7c ^ ^ -a ^ $ -tir T tK ^ ^^tK ^ 

^c:T-v>e>s fkm/m\\:7m («»Jt) irf^i. (ton/ 

50. ]{ff*L<»i:l 8-4 0> $ e> b < 2 0 - 3 0 ©|Sffl-efcS„ 

■Ts gfl55 O^M;i5^M^oS^i-!ei^il^.cM^^^?t®B#^75'5« 



6 



wo 2004/076596 PCT/JP2004/000426 



llJfe^ry jc<pl P> PS5t ^ n S <75 /.e v^„ 

^«g0y 1 

mmACDmm'i 

y g (N ^mm^i^ X ^M'&m (Dh<D^m\^\ mm^i 1 - 1 s 0 9 0 

2-^<ekni^t&m(0:)fmiC^^-^XL a ^ 1 0«*%^tf Z SM- 5 jli^i ( 1 
OyoLa/ZSM-S) ^li$^byti„ 

^(TDl 0%La/'Z SM- b^'^:t))-r^ it/T/l^^ -^^Sf^^^ 
^»%. 2 3. OW»%t?feoyS:o 



7 



wo 2004/076596 PCT/JP2004/000426 



C4@5^: 7. 2K*% C5W^:52. 3 

C 6 : 3 5 . 7 C 7 : 4.8 ^1:% 

J:b« :0. 65 (15/4 "C) ^(^/tt^tb : 0. 7 3 

I 0 0 2 0 1 

IIJfe^3j2 

#±mi: b-r. ^JS^'J 1 lc*5tt^L a (DWipK) P r ^ 1 OK»%-^tf 
Z SM- ( 1 0 %P r /Z SM- 5) ^Jfei^^J 1 t IHitt- 

if :^7-r h "tior/V 5 :=:<i7 A(j:>tti-6 P r (Dm>=f-)^\t 1 . 1 "Cfc ^ ^ 
*«-t*T.-^tb5 0 . 3®ft%^ 2 4. 5M*:%-efcoyS:„ 

^^^^ 1 tc^-To 



8 



wo 2004/076596 PCT/JP2004/000426 



m 1 

mmmm^ mt^m^ mMMZ mMMA 

mm 



^±m7tmyA i oi^jt) 


1 . 


1 


1 . 


1 


1 . 1 
















6 3 0 


6 3 0 


6 5 0 






2 0 


2 O 


2 0 




. 5 


0 . 


5 


0 . 5 




1 , 


. 0 


1 . 


0 


0 . 8 




M%) 










2 5 . 


8 


2 4. 


8 


2 9. 5 




1 9. 


7 


1 8. 


8 


14.2 




6 . 


7 


7 . 


1 


5. 2 




4. 


1 


4. 


0 


6. 1 


^ > 


8 . 


0 


8. 


1 


11. 2 


> 


8. 


8 


8. 


5 


8. 3 




8 . 


5 


8. 


0 


7. 4 


> 


2. 


7 


2. 


5 


2. 3 


C 5@$i^ 


1 0. 


5 


1 1 . 


2 


8. 5 




4. 


2 


4. 


3 


5. 1 




0. 


6 


0. 


7 


0. 7 


-^'IbMm 


0. 


5 


0. 


9 


0. 3 



itmm 1 



9 



wo 2004/076596 PCT/JP2004/000426 



^xm-vw\^vfcs i 1 2O3 (^/nt) 5 0. ^®^3 8 

2 2. 8«»%-X?fco^„ 

Mm^*2lc^i-„ 

Jtlfe^aj 2 

&5 1 2X'it%^^J:^5t^f^m^^nhM\^'^:Ltt^i^^j^^o 



10 



wo 2004/076596 PCT/JP2004/000426 



* 2 



^±m7tmyA\ (n^jt) o. 2 1. 1 

Sf&iSS CC) 6 3 0 6 3 0 

MiS^/i^^b7K^ immit) 20 12 

X^-A/m4b7K^ (MSJt) o. 5 0.5 





1 


8 . 


5 


1 5 . 


4 




1 


3 . 


2 


1 1 . 


6 






5 . 


7 


4 . 


2 




1 


0 . 


0 


3 . 


5 


y ^ > 




8 . 


0 


6 . 


2 






7 . 


8 


5 . 


5 






8 . 


4 


5 . 


8 


zf^ > 




3 . 


0 


2 . 


3 


c 5 


1 


8 . 


2 


3 9 . 


7 






5 . 


5 


4 . 


0 






0 . 


4 


0 . 


2 






0 . 


3 


0 . 


2 



11 



wo 2004/076596 



PCT/JP2004/000426 



12 



wo 2004/076596 PCT/JP2004/000426 



If ^ (D IS ffi 

^5 0 0 — 7 0 0*0. S^SH;^ 5 0~5 0 0 k P a . ;^ i^/^^b^K^ 
0. 0 1-2. mt^y^itTi^m iMMit) 15-5 0. isXU 

y ;ifK!J=^'>A, *3j;t)«i^;^:7'ni^l>A:6^b51fmfciaiiA±-Cfo 

4 . if 5^7^ h<DS i Og/A 1 2O3 (^/WJt) 2 5-8 0 



13 



wo 2004/076596 



1 \z.tE.m<Dmit7k^<Dmfik^m:^^o 



PCT/JP2004/000426 



14 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/000426 



A CLASSmCATION OF SUBJECT MAITKR 
Int.cr ClOGll/05, B01J29/4P 






According to International Patent Classification (IPC) or to both national classification and IPC 




B. FIELDS SEARCHED 


Minimum documentation searclied (classification system followed by classification symbols) 
Int. CI'' ClOGll/00-11/18, B01J29/40 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


Electnmic data base consulted duriiig the international search (name of data base and, where practicably search tenns used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 




Categoiy* 


Citation of document, with indication, where appropriate^ of the relevant passages 


Relevant to claim No. 


X 


JP 11-180902 A (Idemitsu Petrochemical Co., 
Ltd.), 

06 July, 1999 (06.07.99), 

Claims; Par. Nos. [0009], [0011] to [0017] 
(Family: none) 


1-6 


A 


WO 99/57087 Al (EXXON CHEiyilCAL PATENTS INC.), 

11 November, 1999 (11.11.99), 

& CA 2331609 A & EP 1076637 Al 

& CN 1305445 T & JP 2002-513822 A 

& US 2002/0179491 Al 


1-6 


1 1 Further documents are listed in the continuation of Box C. 


1 1 See patent family annex. 




* Special categories of cited documents: 

"A** document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other means 
"P* document published prior to the international filing date but later than 
the priority date claimed 


later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
fte princq^Ie or theory underlying the invention 

**X* document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

**Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when Che document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"AT document member of the same patent &mily 


Date of the actual completion of the international search 
12 April, 2004 (12.04.04) 


Date of mailing of die international search report 
11 May, 2004 (11.05.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 


Authorized ofiHcer 








Telephone No. 





Form PCT/ISA/210 (second sheet) (January 2004) 



Int. Cl' Cl OGl 1/0 5, BO 1 J 2 9/40 



^^nofuM^hfmn m^rnvf^ < i p o ) 

Int. Cl' Cl OGl 1/00-1 1/1 8, B01J29/40 









X 
A 


JP 11-180902 A mft^^^^'^^) 1999. 07. 06. 
#fFft^<DfSffl. [0009] m. [0011] ~ [00171 ffii(77^;!)-^jiU 

WO 99/57087 Al (EXXON CHEMICAL PATENTS INC. ) 
1999. 11. 11 & CA 2331609 A &EP 1076637 Al &CN 1305445 T & JP 
2002-513822 A & US 2002/0179491 Al 


1-6 
1-6 



TLJ ffi5fe«l±3Stc||«i£rffiiBi-S:S:iB{Xtt(&©S3R05m 



TYj #»::|i]S®fo53[mT?fcoT. aig:S:iii^iflfe©i£i 
r&j ^•'T^vh^r ? y — 



12. 0 4. 2004 


o»p«M^a 11.5.2004 


05t=ffli#fp;f (I sA/j p) 

100-8915 

■MM^^i^mm.mm=.T i 4# 3 


03-3581-1101 f" 


4V 


9 2 7 9 


3 4 8 3 



^*PCT/ I SA/2 1 0 (^2-i-i^) (2004^1^) 



